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(54) SWITCHING POWER SUPPLY DEVICE 

(57)Abstract: 

PURPOSE: To provide a switching power supply device, 
in which the electrostatic capacity of a capacitor is 
increased, the waveform of input currents is formed in a 
sine wave shape without deteriorating the response of 
control, an output holding time is ensured in DC output 
voltage and the inhibition of the augmentation of ripple 
voltage can be realized and which can be miniaturized. 
CONSTITUTION: A rectifier circuit 2, the circuit of an 
inductance element 20 connected to the rectifier circuit 
2 and a first switching means 4, the circuit of the 
primary winding 51 of a transformer 5 connected at both ^, 
ends of the first switching means 4 and a first capacitor 
3, and the circuit of a second switching means 6 at both 
ends of the primary winding 51 of the transformer and a 
second capacitor 7 are provided. Rectifying smoothing 
circuits 8, 9 rectifying and smoothing voltage generated 
in the secondary winding 52 of the transformer 5 and 
supplying the load with DC output voltage and a control 
circuit II alternately driving the first and second 

switching means 4. 6 for a specified on-off period for detecting and stabilizing DC output 
voltage are provided, thus largely improving an input power factor, where input currents are 
formed in a sine wave shape. 
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* NOTICES * 
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2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] The 1st rectifier circuit constituted by at least one or more 
rectifying devices which receive alternating voltage and rectify, The 
transformer which has a primary [ at least ] coil and a secondary coil, 
and the series circuit of the inductance component connected to said 1st 
rectifier circuit, and the 1st switching means, The circuit of the 
primary coil of said transformer and the 1st capacitor which are 
connected to the both ends of said 1st switching means, The circuit of 
the 2nd switching means and the 2nd capacitor which are connected to an 
end [ of the primary coil of said transformer ], and other end side, The 
rectification smoothing circuit which carries out rectification smooth 
[ of the flyback electrical potential difference generated in the 
secondary coil of said transformer ], and supplies direct-current output 
voltage to a load, Switching power supply equipment characterized by 
having the control circuit which drives said 1st and 2nd switching means 
in a predetermined on-off period by turns that said direct-current 
output voltage should be stabilized while detecting said direct-current 
output voltage. 

[Claim 2] Switching power supply equipment according to claim 1 with 
which the outgoing end of the 2nd rectifier circuit constituted by at 
least one or more rectifying devices which receive alternating voltage 
and rectify is characterized by connecting with said 1st capacitor side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the switching power 
supply equipment which supplies a direct-current stabilization 
electrical potential difference to industrial use or various 
noncommercial electronic equipment from alternating current input 
voltage. 
[0002] 

[Description of the Prior Art] Although switching power supply equipment 
takes an example from the efficient energy conversion property and small 
lightweight nature and is used abundantly in recent years as a direct- 
current regulated power supply to industrial use or various 
noncommercial electronic equipment, the further eff icient-izing and the 
further miniaturization are desired with a miniaturization and high- 
performance-izing of various electronic equipment. When the alternating 
current input voltage which is the input of switching power supply 
equipment, on the other hand, causes troubles, such as instant 
interruption of service. By that it can be made to perform a setup of 
the output holding time for protecting the electronic equipment used as 
a load etc. , control of effect for the alternating current input voltage 
network which happens according to a higher-harmonic current, or rise of 
the demand of power-saving the input power-factor of switching power 
supply equipment improves — having — ** — the need of the wave of an 
alternating current input current considering as the shape of a sine 
wave so that the effect which takes place according to said higher- 
harmonic current may be controlled is carried out. 

[0003] Conventional switching power supply equipment is explained below. 
Drawing 5 shows the circuitry of conventional switching power supply 
equipment. In drawing 5 , 1-1* is an input terminal and receives 
alternating current input voltage. 2 is a full wave rectifier circuit 
and rectifies said alternating current input voltage. 3 is the 1st 
capacitor, carries out smooth [ of said rectification electrical 
potential difference ], and outputs direct current voltage Ei. 4 is a 



switching element and changes direct current voltage Ei into a high- 
frequency ac electrical potential difference by high frequency switching 
operation. 5 is a transformer, has the primary coil 51 and the secondary 
coil 52, receives said RF alternating voltage with the primary coil 51, 
and emits energy to the secondary coil 52. Rectification smooth [ of the 
flyback electrical potential difference of the high-frequency ac 
electrical potential difference which 8 is diode, and 9 is a capacitor 
and is generated in the secondary coil 52 ] is carried out, and the 
direct-current output voltage Eo is supplied. 10-10' is an output 
terminal and supplies the direct-current output voltage Eo to a load. 12 
is a control drive circuit and outputs the driving pulse of a 
predetermined on-off ratio to a switching element 4 that the direct- 
current output voltage Eo should be detected and stabilized. In 13, a 
capacitor and 15 are diodes and resistance and 14 constitute the snubber 
circuit from components of 13-15. 

[0004] The actuation is explained about the switching power supply 
equipment constituted as mentioned above, referring to drawing 6 below. 
Drawing 6 is each part actuation wave form chart of the switching power 
supply equipment of drawing 5 , and the current to which VI flows on the 
both-ends electrical potential difference of the primary coil 51, and II 
flows to the primary coil 51, and 12 show the current which flows to the 
secondary coil 52. Direct current voltage Ei carries out rectification 
smooth [ of the alternating current input voltage which received 
transmitted electricity by input terminal l-l' ] by the full wave 
rectifier circuit 2 and the 1st capacitor 3, and is obtained. When a 
switching element 4 is ON, Ei is impressed to the primary coil 51, and 
the primary current II increases linearly and stores excitation energy 
in a transformer 5. When a switching element 4 is OFF, a flyback 
electrical potential difference occurs in each coils 51 and 52 of a 
transformer 5, and the conserved excitation energy is emitted to them 
from the secondary coil 52 as a secondary current 12 which decreases 
linearly. When the flyback electrical-potential-difference value 
generated in the secondary coil 52 is set to Eo and the turn ratio of a 
transformer is set to n, the flyback electrical-potential-difference 
value generated in the primary coil 51 is expressed with nEo. A degree 
type will be realized, if the ''on'' period of a switching element 4 is 
set to Ton and a "off" period is set to Toff. 

[0005] The direct-current output voltage Eo can be stabilized by 
adjusting EixTon=nEoxToff, i. e. , the on-off ratio of a switching element 
4. On the other hand, in case a switching element 4 carries out the 
turn-off of the snubber circuit which consists of resistance 13, a 



capacitor 14, and diode 15, it clamped the surge voltage generated for 
the leakage inductance of a transformer 5, and has played the role from 
which a switching element 4 is protected. 

[0006] However, with the above-mentioned conventional configuration, 
since it depends for a setup of an output holding time on the 
electrostatic capacity of the 1st capacitor 3 greatly The electrostatic 
capacity of the 1st capacitor 3 is decided by the power capacity and the 
output holding time of switching power supply. In the time of stationary 
actuation even if allowances of enough are in a ripple tolerated dose, 
when the capacitor 3 of big electrostatic capacity may have to be used 
It had the trouble that the alternating current input current from 
alternating current input voltage caused decline in a power-factor and 
effectiveness for capacitor input since an alternating current input 
current flows, an ''on'' period becomes short, near the peak of 
alternating current input voltage has the large peak value of an 
alternating current input current wave and actual value also becomes 
large. 

[0007] In order to solve the above-mentioned trouble recently, the 
already invented circuitry is shown below. Drawing 7 is the circuitry 
Fig. of the already invented switching power supply equipment. In 
drawing 7 , as for an input terminal and 2, the 1st switching element 
and 5 are transformers and a full wave rectifier circuit and 3 have [ 1- 
r / the 1st capacitor and 4 ] the primary coil 51 and the secondary 
coil 52. 8 is [ an output capacitor and 10-10' of diode and 9 ] output 
terminals, and the above configuration is the same as the configuration 
of drawing 5 . 6 is the 2nd switching element and is controlled by the 
control circuit 11 to turn on and off the 1st switching element and by 
turns. 7 is the 2nd capacitor, and when said 2nd switching element 6 
turns on, it absorbs and emits a part of excitation energy stored in the 
transformer 5. 11 is a control circuit, detects the direct-current 
output voltage Eo, and outputs the driving pulse of a predetermined on- 
off ratio to the 1st switching element 4 and 2nd switching element 6 
that this should be stabilized. 

[0008] The actuation is explained about the switching power supply 
equipment constituted as mentioned above, referring to drawing 8 below. 
Drawing 8 is each part actuation wave form chart of the switching power 
supply equipment with which drawing 7 was already invented, and the 
current to which VI flows on the both-ends electrical potential 
difference of the primary coil 51, and II flows to the primary coil 51, 
and 12 show the current which flows to the secondary coil 52. Direct 
current voltage Ei carries out rectification smooth [ of the alternating 



current input voltage which received transmitted electricity by input 
terminal l-T ] by the full wave rectifier circuit 2 and the 1st 
capacitor 3, and is obtained. When the 1st switching element 4 is ON, 
the 2nd switching element 6 is off, and Ei is impressed to the primary 
coil 51, and the primary current II increases linearly and stores 
excitation energy in a transformer 5. When the 1st switching element 4 
is OFF, the 2nd switching element 6 serves as ON, and the excitation 
energy stored in the transformer 5 is emitted to a load through the 
rectification smoothing circuit which consists of diode 8 and an output 
capacitor 9 as direct-current output voltage Eo from the secondary coil 
52 while it is emitted to the 2nd capacitor 7 as the charging current 
through the 2nd switching element 6 from the primary coil 51 and charges 
a capacitor 7. At this time, the primary coil current II decreases 
almost linearly as initial value the current value in front of the turn- 
off of the 1st switching element 4, and is flow gradually because of 
leakage inductance, and the secondary coil current 12 increases. If the 
electrostatic capacity of the 2nd capacitor 7 is large enough, the 
electrical potential difference of the capacitor 7 will clamp the 
flyback electrical potential difference of the primary coil 51 to nEo, 
and most generating of surge voltage will be lost. The primary coil 
current II is less than zero soon, and flows in hard flow, i.e., the- 
direction which discharges from the 2nd capacitor 7 to the primary coil 
51. In stationary actuation, since the both-ends electrical potential 
difference of the 2nd capacitor is stable, the average of a charge and 
discharge current serves as zero. If the 2nd switching element 6 carries 
out a turn-off, the electrical potential difference of each coils 51 and 
52 of a transformer 5 is reversed, the secondary coil current 12 will 
serve as zero, and the 1st switching element 4 will carry out a turn-on. 
A degree type will be realized, if the ''on'' period ("off" period of the 
2nd switching element 6) of the 1st switching element 4 is set to Ton 
and a "off" period ("on" period of the 2nd switching element 6) is set 
to Toff. 

[0009] The direct-current output voltage Eo can be stabilized by 
adjusting EixTon=nEoxToff , i, e. , the on-off ratio of a switching element 
4 (or switching element 6). 

[0010] Furthermore, in the circuitry which is described a top and which 
was invented by coming out, while there are no turn on power losses of 
the 1st and 2nd switching elements and turn off power losses also 
perform very little switching, the switching noise to generate is also 
reduced. Moreover, since a setup of an output holding time can also use 
the electrostatic capacity of the 2nd capacitor 7 in addition to the 



electrostatic capacity of the 1st capacitor 3, it is not dependent only 
on the 1st capacitor 3, and a setup of it is attained. By this thing, 
the 1st capacitor 3 can make electrostatic capacity small, and becomes 
possible [ extending the ''on'' period of the input current li by the 
alternating current input voltage at the time of stationary actuation ]. 
As shown in the comparison wave form chart of the rectification 
electrical potential difference Ei of drawing 9 , and an input current 
li, since peak value will become small if an "on" period is extended, an 
input current li becomes improvable [ a power-factor and effectiveness ]. 
Although the 1st both-ends voltage waveform Ei and input current wave 
form li of a capacitor 3 are shown in drawing 9 , 1 described in the 
wave is the case that electrostatic capacity is small, 2 is the case 
that electrostatic capacity is large, and 3 is a wave at the time of 
removing the 1st capacitor 3. In addition, since direct continuation of 
the size of the electrostatic capacity of the 2nd capacitor 7 is not 
carried out to a full wave rectifier circuit 2, it does not serve as 
capacitor input and does not influence at the "on" period of an input 
current. 
[0011] 

[Problem (s) to be Solved by the Invention] However, in the 
conventionally and already invented above-mentioned circuitry, although 
it is possible as shown in 3 of drawing 9 by removing the 1st capacitor 
3 and worsening the control circuit responsibility for output 
stabilization below in the frequency of alternating current input 
voltage if it is going to bring an input current wave form close in the 
shape of a sine wave In this case, since the ripple voltage of direct- 
current output voltage becomes extremely large, and it becomes soon at 
the time of output maintenance, since the voltage waveform impressed to 
the primary coil 51 of a transformer 5 also becomes sine wave-like, and 
the electrical-potential-difference responsibility of an output also 
gets worse, it is necessary to enlarge electrostatic capacity of the 
output capacitor 9 extremely. Furthermore, in the already invented 
circuitry, although enlarging electrostatic capacity of the 2nd 
capacitor 7 in addition to output capacitor 9 can also respond, any 
approach has a limitation in reservation of an output holding time and 
ripple voltage control of direct-current output voltage, and the 
responsibility of direct-current output voltage, and enlargement of a 
configuration is not avoided. Furthermore, as a rectification electrical 
potential difference and an input current were shown in drawing 10 , 
peak value increase of the current wave form of an input current li and 
the effect of the noise by steep change etc. were large, and had the 



trouble that utilization, such as enlarging the filter inserted in 
alternating current input voltage Rhine etc., became difficult. 
[0012] Then, the filter which an input current wave form is make in the 
shape of a sine wave, an output holding time is secure, and direct 
current output voltage can realize ripple voltage increase control 
further, and is insert in alternating current input voltage Rhine is 
also aim at offer the switching power supply equipment which can be 
miniaturize by low noise-ization, without this invention solve the 
above-mentioned conventional technical problem, and worsen the increment 
in capacitor electrostatic capacity, and the responsibility of control. 
[0013] 

[Means for Solving the Problem] The 1st rectifier circuit constituted by 
at least one or more rectifying devices which this invention receives 
alternating voltage and rectify. The transformer which has a primary 
[ at least ] coil and a secondary coil, and the series circuit of the 
inductance component connected to the 1st rectifier circuit, and the 1st 
switching means. The circuit of the primary coil of a transformer and 
the 1st capacitor which are connected to the both ends of the 1st 
switching means, The circuit of the 2nd switching means and the 2nd 
capacitor which are connected to an end [ of the primary coil of a 
transformer ], and other end side. The rectification smoothing circuit 
which carries out rectification smooth [ of the flyback electrical 
potential difference generated in the secondary coil of a transformer ], 
and supplies direct-current output voltage to a load. While detecting 
direct-current output voltage, it has the configuration which consists 
of a control circuit which drives the 1st and 2nd switching means in a 
predetermined on-off period by turns that direct-current output voltage 
should be stabilized. 
[0014] 

[Function] While an input current becomes sine wave-like by alternating 
current input voltage being rectified and being switched by the 
inductance component and the 1st switching means in this invention 
Because the energy with which the energy stored in the inductance 
component charged the 1st and the 2nd capacitor through the 2nd 
switching means, and was stored in said the 1st and 2nd capacitor was 
made to be emitted to an output through the transformer An output 
holding time can also be secured with the electrostatic capacity of said 
the 1st and 2nd capacitor, and effect of the ripple voltage on direct- 
current output voltage can also be made small. 
[0015] 

[Example] Hereafter, the example of this invention is explained with 



reference to a drawing, 

[0016] In drawing 1 , 1-1' is an input terminal and receives alternating 
current input voltage. 2 is a full wave rectifier circuit, rectifies 
said alternating current input voltage, and supplies the rectification 
electrical potential difference Ei. 3 is the 1st capacitor, carries out 
smooth [ of the current of an inductance 20 ] through the 2nd switching 
element 6 and 2nd capacitor 7, and supplies direct current voltage E3. 4 
is the 1st switching element and changes the direct current voltage E3 
of the 1st capacitor 7 into alternating voltage for said rectification 
electrical potential difference Ei by high frequency switching through 
the primary coil 51 of a transformer 5 through the inductance component 
20 further. 5 is a transformer, has the primary coil 51 and the 
secondary coil 52, receives said alternating voltage of a RF with the 
primary coil 51, and emits energy to the secondary coil 52. 6 is 
controlled by the control circuit 11 by the appearance which is the 2nd 
switching element and is turned on and off the 1st switching element and 
by turns. 7 is the 2nd capacitor, and when said 2nd switching element 6 
turns on, it absorbs and emits a part of excitation energy and the 
current of the inductance component 20 which were stored in the 
transformer 5. Rectification smooth [ of the flyback electrical 
potential difference of the high-frequency ac electrical potential 
difference which is the rectification smoothing circuit where 8 consists 
of diode and 9 consists of a capacitor, and is generated in the 
secondary coil 52 ] is carried out, and the direct-current output 
voltage Eo is supplied. 10-10' is an output terminal and supplies the 
direct-current output voltage Eo to a load. 11 is a control drive 
circuit, detects the direct-current output voltage Eo, and outputs the 
driving pulse of a predetermined on^off ratio to the 1st switching 
element 4 and 2nd switching element 6 that this should be stabilized. 20 
is an inductance component. 

[0017] About the switching power supply equipment constituted as 
mentioned above, the actuation is explained using drawing 2 . First, 
drawing 2 is each part actuation wave form chart of the switching power 
supply equipment of this invention, and the current to which the current 
to which VI flows on the both-ends electrical potential difference of 
the primary coil 51, and II flows to the primary coil 51, the current to 
which 12 flows to the secondary coil 52, and VDS flow on the both-ends 
electrical potential difference of the 1st switching element 4, and ID 
flows to the 1st switching element 4, the current to which li flows for 
the inductance component 20, and VL show the both-ends electrical 
potential difference of the inductance component 20. The rectification 



electrical potential difference Ei is an electrical potential difference 
which rectified the alternating current input voltage which received 
transmitted electricity by input terminal l-T in the full wave 
rectifier circuit 2. When the 1st switching element 4 is ON, the both- 
ends electrical potential difference E3 of the 1st capacitor 3 is 
impressed to the primary coil 51, and the inductance current li and the 
primary coil current II increase linearly, and store excitation energy 
in the inductance component 20 and a transformer 5 at the same time the 
2nd switching element 6 is off and the rectification electrical 
potential difference Ei is impressed to the inductance component 20. 
When the 1st switching element 4 is OFF, the 2nd switching element 6 
serves as ON. At the same time the excitation energy stored in the 
inductance component 20 is emitted to the 1st capacitor 3 through the 
2nd switching element 6 and 2nd capacitor 7 The excitation energy stored 
in the transformer 5 is emitted to a load through said rectification 
smoothing circuit as direct-current output voltage Eo from the secondary 
coil 52 while it is emitted to the 2nd capacitor 7 through the 2nd 
switching element 6 from the primary coil 51. At this time, the primary 
coil current II decreases almost linearly as initial value the current 
value in front of the turn-off of the 1st switching element 4, and is 
flow gradually because of leakage inductance, and the secondary coil 
current 12 increases. If the electrostatic capacity of the 2nd capacitor 
7 is large, the electrical potential difference will clamp the flyback 
electrical potential difference of the primary coil 51 to nEo, and most 
generating of surge voltage will be lost. The primary coil current II is 
less than zero soon, and flows in the direction which discharges from 
hard flow 7, i.e., the 2nd capacitor, to the primary coil 51. In 
stationary actuation, since the both-ends electrical potential 
difference of the 2nd capacitor 7 is stable, the average of the charge 
and discharge current serves as zero. That is, since the energy of the 
2nd capacitor 7 supplied from the inductance component 20 is also 
emitted to a load through said rectification smoothing circuit through 
the 2nd switching element 6 and primary coil 51 as direct-current output 
voltage Eo from the secondary coil 52, the average of the charge and 
discharge current also serves as zero. If the 2nd switching element 6 
carries out a turn-off, each coil 51 of a transformer 5 and 52N0 
electrical potential differences are reversed, the secondary coil 
current 12 will serve as zero, and the 1st switching element 4 will 
carry out a turn-on. If the ''on'' period ("off" period of the 2nd 
switching element 6) of a switching element 4 is set to Ton and a "off" 
period ("on" period of the 2nd switching element 6) is set to Toff, a 



degree type will be realized from the electrical-potential-difference 
product impressed to a transformer 5. 

[0018] A degree type is realized from E3xTon=nEoxToff and the 
electrical-potential-difference product impressed to the inductance 
component 20. 
[0019] 

The direct-current output voltage Eo can be stabilized by adjusting 
EixTon=(E3+nEo-Ei) xToffl, i.e., the on-off ratio of the 1st switching 
element 4 (or the 2nd- switching element 6). 

[0020] Moreover, as for the current li which flows for the inductance 
component 20, a degree type is realized in ''on'' period Ton of the 1st 

switching element 4. 

[0021] In an Ii=EixTon/L pan, a degree type is realized at "off" period 

Toff of the 1st switching element 4. 

[0022] 

Ii=EixTon/L-(nEo+E3) xToffl/L — since L is the inductance value of the 
inductance component 20, Toffl is a period when Current li serves as 
zero here and Current li changes in proportion to the rectification 
electrical potential difference Ei from the above-mentioned formula — 
an input current li — the shape of a sine wave — becoming — What is 
necessary is just to set it as the inductance value L which Toff>=^Toffl 
fulfills. Moreover, since it does not change one period of alternating 
current input voltage and the on-off ratio of a control circuit 11 does 
not change, either, even if the both-ends electrical potential 
difference E3 of the 1st capacitor 3 does not worsen the responsibility 
of a control circuit, it is fixed. [ of "on" period Ton ] 
[0023] It explains referring to a drawing about the 2nd example of this 
invention below. 

[0024] drawing 4 — setting — 1-1' — an input terminal and 2 — a full 
wave rectifier circuit and 3 — the 1st capacitor and 4 — the 1st 
switching element and 5 — a transformer — it is — the primary coil 51 
and the secondary coil 52 — having — 6 — for diode and 9, a capacitor 
and 10-10' of an output terminal and 11 are [ the 2nd switching element 
and 7 / the 2nd capacitor and 8 / a control circuit and 20 ] inductance 
components, and the above is the same as that of the configuration of 
drawing 1 . Differing from the configuration of drawing 1 is the point 
that the rectification electrical potential difference Ei which the full 
wave rectifier circuit 2 is connected to the both ends of the 1st 
capacitor 3, was newly connected to the inductance component 20 through 
diodes 21 and 22 from the both ends of 'input terminal l-T , and 
rectified for the 1st capacitor 3 and inductance component 20 was made 



to be impressed, respectively. 

[0025] It explains focusing on a point which is different from the 
actuation explained by drawing 1 about the switching power supply 
equipment constituted as mentioned above. The 1st capacitor 3 is charged 
also by the energy which did not fall below to the peak value of an 
alternating current rectification electrical potential difference by the 
full wave rectifier circuit 2, and was stored in the inductance 
component 20. Since it is necessary to make the already explained 
current li which flows for the inductance component 20 like into zero by 
"off" period Toff of the 1st switching element 4 ("on" period of the 2nd 
switching element 6) in order to make an input current into the shape of 
a sine wave and it necessary to carry out the both-ends electrical 
potential difference of the 1st capacitor 3 beyond the peak of the 
rectification electrical potential difference Ei, there is no current 
supply source from a full wave rectifier circuit 2 as a result. However, 
in order that the charging current to the 1st capacitor 3 may not flow 
the primary winding 51 of a transformer 5 at the time of the injection 
of alternating current input voltage, it turns out easily that there is 
no magnetic deviation at the time of starting of a transformer 5. 
[0026] In addition, the 1st example and 2nd example explained on the 
assumption that an input current was made into the shape of a sine wave, 
but even if it will set up an inductance value greatly so that the 
current of the inductance component 20 may be in the successive state if 
peak value is somewhat accepted in an input current, it cannot be 
overemphasized in actuation that it is satisfactory. 

[0027] Thus, the switching power supply equipment of this invention The 
1st rectifier circuit constituted by at least one or more rectifying 
devices which receive alternating voltage and rectify, The inductance 
component connected to a serial in said 1st rectifier circuit, and the 
series circuit of the 1st switching means, The primary coil of the 
transformer connected to a serial to the both ends of said 1st switching 
means, and the series circuit of the 1st capacitor. The 2nd switching 
means and 2nd capacitor which are connected to a serial to the both ends 
of the primary coil of said transformer. The rectification smoothing 
circuit which carries out rectification smooth [ of the flyback 
electrical potential difference generated in the secondary coil of said 
transformer ], and supplies direct-current output voltage to a load, By 
preparing the control circuit which drives said 1st and 2nd switching 
means in a predetermined on-off period by turns that direct-current 
output voltage should be stabilized while detecting said direct-current 
output voltage Even if it does not worsen the responsibility of a 



control circuit, an input current becomes sine wave-like and an ac input 
power-factor is set to about L It can set up freely with the 
electrostatic capacity of the 1st capacitor also to an output holding 
time. An input current is equal to the switching current which flows for 
an inductance component. Since there is no steep change and the peak of 
a current also becomes comparatively low, generating of a noise 
decreases. Can also miniaturize the filter inserted in source-power- 
supply Rhine, and the current of an inductance component is once further 
absorbed altogether by the 1st and 2nd capacitors. Since there is 
nothing to the primary coil of a transformer direct flow, most effects 
to an output cannot be found. A spike does not occur but the electrical 
potential difference impressed to the 1st and 2nd SUITCHINKU means also 
becomes low. The switching power supply equipment of a low noise [ be / 
small and efficient ] is realizable with reservation of an output 
holding time with a high input power-factor — there are no turn on 
power losses in coincidence, and turn off power losses can also attain 
very little switching in all the fields of alternating current input 
voltage. 
[0028] 

[Effect of the Invention] It has the advantage in which the filter which 
an input current wave form is made in the shape of a sine wave, an 
output holding time is secured, and direct-current output voltage can 
realize ripple voltage increase control further, and is inserted in 
alternating current input voltage Rhine can also be miniaturized by low 
noise-ization, as mentioned above, without the switching power supply 
equipment of this invention worsening the increment in capacitor 
electrostatic capacity, and the responsibility of control. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The circuitry Fig. of the switching power supply equipment 

in the 1st example of this invention 

[Drawing 2] Each part actuation wave form chart of the switching power 
supply equipment in the 1st example 

[Drawing 3] The rectification electrical potential difference of 
switching power supply equipment and the wave form chart of an input 
current in this invention 

[Drawing 4] The circuitry Fig. of the switching power supply equipment 
in the 2nd example of this invention 

[Drawing 5] The circuitry Fig. of conventional switching power supply 

equipment 

[Drawing 6] Each part actuation wave form chart of conventional 
switching power supply equipment 

[Drawing 7] The circuitry Fig. of conventional switching power supply 
equipment 

[Drawing 8] Each part actuation wave form chart of conventional 
switching power supply equipment 

[Drawing 9] The comparison wave form chart of the rectification 
electrical potential difference of conventional switching power supply 
equipment, and an input current 

[Drawing 10] The rectification electrical potential difference of 
conventional switching power supply equipment, and the wave form chart 
of an input current 
[Description of Notations] 

1 r Input terminal 

2 Full Wave Rectifier Circuit 

3 1st Capacitor 

4 1st Switching Element 

5 Transformer 

6 2nd Switching Element 

7 2nd Capacitor 

8 Diode 

9 Output Capacitor 

10 10' Output terminal 

11 Control Circuit 

20 Inductance Component 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 9] 
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